(19)H*H#HFJt (JP) < 12 > & 15 ^ It & (A) (H)»»fflK4iB8#^ 

#^2003 - 60264 
(P2003 -60264A) 
(43)iiig B ¥f£l5*P 2J328B (2003. 2. 28) 



(51) IntCl. 7 




F I r-v:H*(##) 


H 0 1 L 43/08 




H 0 1 L 43/08 Z 2 G 0 1 7 


G 0 1 R 33/09 




G 1 1 B 5/39 5 D 0 3 4 


G 1 1 B 5/39 




H 0 1 F 10/30 5 E 0 4 9 


H 0 1 F 10/30 




10/32 


10/32 




HO 1 L 43/12 






*fit# iMKi©fti7 OL (± 20 M) &»Kld8< 


(21)ffllg#^ 


4$|g2001-248690( P2001 -248690) 


(71)fflJffiA 000010098 








(22)tfUBB 


W13^ 8 H20 8(2001.8.20) 


i # 7 # 






(72)$SW# 






««lsABaKW#**Hri#7^ 7^7 












<74)f$SA 100085453 












F*~A(##) 2G017 AA01 AB07 AD55 AD65 






5D034 BA03 BA05 BA08 BA15 CA08 






DA07 






5ED49 AA01 AA04 AA07 AC05 BA16 






CB02 DB12 


(54) imxo&m 







(57) imi 
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1 

imm n mi B&m&mt . znm Kmmm 
nim&mzti , mm i sssmtrn t <m?ft£t 

fe*Ufe7UH»ttJBt, IJIE7UH»tt««±«|lc»jS 
«ft*£tt, MB3S2£&8itt«c9±B*>£>MBS«tt 

MemimnTMmmffi 2 %mmm±.mizm& 
im&2 ) mtmmfr?>±mcD byy trnxfats 

Jtsmtfctt, MBD»Tffi<7) by-y ?ffijjMzm 
HfflltRul, Rhjf, del, OsJf. I rJf, Pt 

[ti*jB4 ] mmi mmmmt* c ui, Rhi, 

RuJf, ReM. OsJI. Crl> I rJl, Pt®, P 
lOXK, Ru| N Rh/f, ReJf, Osf, I r®, 

hi, ReJf, Osf, I rl, PtJI, PdMfol^ 

[ n*f 7 ] iu i mm± . firia^ssttii^ffi 1 4 tjs 
[ii5R«8] mmmt. mgmi£4>iBDi^ar(= 



(2) #132 0 0 3-6 0 2 64 

2 

St , ( b ) H5EHWftO±fflt V 7 h*7m<7)U=JX 

hJi&jewu mmuis Abmizmbixx^mm 

( c > mmmtiw by-y tmufonmmizmmm 
&uffiLuaxtm&M&:-t&T.nk* id) mm 

»JS L . $ t> KMB7 1) — lStt/i_h{cSg 2 KKSgttlS- 

to-t sxst , ( f ) men 2K9mtti±£. mb 

tt®£JI9ii*, ffi^2^ttttJR£|!|tf*S£*-* 
ISt .(g) ffliE»2R»«tt«±t».2 W»B*» 
ffc-fSXg. 

[ffc&s io] mb ( f ) x&t, mamv>TW> 
by-y muHzm zimmz m^mfatiwimm b 
y •ytmfoizmm-tmx *> i*s 

inxm m mm a) xmx\ mammm* 

$\ Cul, RhJI s RuJl s Rel, OsJf. Cr 
20 1. Irl, Ptf, P dRt>lMtZtlt > flH&l&* 
^tjI^Jltf^&STJl^Xt;:. Rul, Rh«, R 
eJl, Os«. I rJi, Ptl, Pd«, i>&\,MtZtl 

fct &m$m9 ifctt i o iztHswrnsteftm^com 
imm 12] KfiB ( a > ig-c. is^HBtttma 

RuJl, Rhfl, ReJf, Osf, Ir|, Pt 

30 

imm 13] me ( <i > ist, Mtfi7 v -mm 
ffia^atts±icfrism2^ise«^^ti.i«*Ji 

4 ] flute ( f ) XST, mlB^iSltS^ffl^ 

saj-fi)4Ti}iem2R3S8tt*^«oatf»*«i 3 

[H*3S 15] MB ( f ) XST, milBm 2 R5S«tt 

40 mcom^t rmssR2 smmmm n &ttmm9% 
i^n 3cD\,^Mzim<owM®iiim?cowmim. 
imxmi 6] friB ( f ) xni,zm&~?z7m. 
*mmxmm-mm9%uLi st&mmsm 

imm 17] mb ( d ) jm^l ( g ) xnizK 
z.x&.T(r>xm^timm9^i 1 6(?>wftifr 
izEmmmmmfcommm. ( h > maauLh 

*^MB#€tt#OTXt^(tT 7 'J -BttlJKt 
fcft, MB 7 U-BMt«±^H»[tt+iaWI*»dW4X 
50 St, ( i ) MB«S*tlKff*|Blt*f[6l-rS&aT^ 



(3) 



#1132 0 0 3-6 0 2 64 



mm4>iwi±ic y 7 b xymvax \> maw 

<0 h 9 -v ? fi#rt«WMfcB!«ttJHRtf * 2 K3$«ti« 

»&»jwsiek . ( j ) mew s;* bn^i-r s 
is. 

[0001] 

fifiE<?;rl.SC P P (current perpendicular plane) 
[0002] 

[fe**>8*] miHi. titmztm&CPP (curren 
t perpendicular plane) mcDMnMiUm^ Utfy 

[00 03] fl^U4»l«flWC*9, l^lli 20 

1 1 co±t p t m n^KZTM&zixKfcmmm 

2, NiFe^5rifTJMt5<tfcH3t«ttJi3. Cu 

%¥X'm&ztitzimmfm4. n iFe^t't 

[0 0 04] 01 l^-fi^K. B5IB«a*9cOh5 
>y^HS-(oJ (0^X*|nl) (TMfflZ'hiX^ fflBlll* 
fill 1 <0±tli, A 1 2 o 3 & ^TJESfcSftfcttfiW 616* 
TE&RSii, !OftlW6tf5±t:C o P t %b'X'B&LZti 
&\-WTZ.M7iffl&ZtlX\*h. 30 

[ 0 0 0 5 ] * LT»n- FV<-f 7X*7±*^7 'J 

-BttMi 5 ±tswrcss 2 «®18 US. 
[0006] ml BilSett* 3 WU±lftfEK5l«eJI 
2tcoraTm-rsXJ^^WcJ:-?T^>f bUft 

£~>Xb7-v7mJlfa (0^X^(61) (eft*. 6*1*. 

[ 0 0 0 7 ] 0 1 1 ts-rc p pmomfmtiimTX' 

it. »Jlft90#Kffl{C*tLSKS-|S| (0*Z^|6]) 

40 

[0008] 4«<oj!siEaw*fl:t x *> t*fim x<n 
rn'Mttfrntjiz-otix , * y^««t**<o)Rffltc»L 

±yA%fiL£wmb¥fftttofrh9trc 1 pm (out 

ent in the plane) ScO^tfcffiiit-^J: 9 i>. ffife 
[0009] 

[^BJ^'SP^Lidfc-rs^iS] U»L*#feHl It v 

titfULttz. 50 



[0010] 4®0ffiBmig.iti£&\ mi? u-m 

y 7 ?HTw#/h£ < SroTV t . Hulfi7 y-atsys 
5 i*to^# <&oT^< d fcx\ miE7 y- 

8ttW5(CA- r-V\V 77.*7*>£>i^ 77.S»'tt 
ttSflTi. mi?V-W&M5ttbyv9ffi;fa (0 

[0011] i^^JHifc-f WE'N-HA-f r 

*Ji 7tf>JK«fcJP < Lt»v«/'C-f 7XSWiii|fE7 1) 
-IKttS 5 tfft&T't S J: 3 fcrf S £ fc i>%l t?Kh 

v. znxmmz4^^mm^mMy y -«tt« 5<?) 

[0012] mz, 0 1 1 fc^tJ: 3 fcliillWlft 9«5 

f 7 >y 9 WM<mwizMmm 6 #Rtt v \t> . 

[0013] tz\btiK mmmmb<»Hz\t>\-Y)\ 
ATxmitfBtiLZhx^uztb. mimmmi. 8*> 
^mmmtk9WzmihK%mMcn>~mi. a- ka- 

{17 U -6814® 5 S^-Si* {^NKtt«¥t«4 ^fflSHEtt 

[0014] -r^*>*,fl:BiESfi(imffis 1 . 8*^Mia 

« 5 -f fty \- h'A*>f T7.S 7 tzftffithWS&jV- 
R/R) <OffiTSfflv»fc. 

[0015] Wxtf±IBillllS:JS¥ijW4fc»t:. 0 1 2 
(01 l^^£J£±Ud§B#B)Tffi0) izijktXolz. 

im®i,zmffimi6izj:->xmbft.t:vmiz%*). m 
5 tA- 7xi 7 raw mmntmm ewitte 

•ft t ; mlBA- r-V\*^f 77.S 7 *^Mfi7 D -^tt® 
WIE7y-Mtt«5^«HftT#^<^'5B± 

[00163 *iT*»»±±iBfiaw)i«it)ifft-r& 
*?mm\m<r)±.m m^m^±^mmzmi z 



5 

[00 17] 

mtSLxt&umzffiihtLtzyo-mmt. miy 
v-mmnmizBi£ztit:m2%j&®.mt z^i 
x^o. mmmfotm*Hzttmmwx<Dimi 
m 2 %.&mmiz u . Megs 2 R3nsit«^±ffi*' n 
%mm#&foi,ziimfxw&ffBi$LZix. tmwmoT 

[0018] *^a^{iC P P (current perpendicular 
Plane) fi«B»W»ffl«?fc»t«fc» , C*0. 

[0019] #HBJite . AS**) J: 3 £7 >) H&tt!c7) F 

5 » fmfoiztmzmmiz^- w rxmmit> 

tot a- fa'4 r xirsSSrMi-?, 15127 y -ttttfl 

nmiz&2K%iMmmiitzx.7 xj-x>:jju 7 

Xfr&*m8th{><r>X*$>h. 

[0020] mUx.'7X^x.y ! JfU TXfrRX'bh 
fc, 15127 'JHSttlOF 5 -y?(@^jBlt*J{t £ttt& 
£ F 7 -y 7 1ST w J: 9 i JK JBfct S £ k § . 

[002 1] ^*^HBr«i««#:±<7)*-C^< 

*. 

[0022] £<9fctf>miE F 7 «y ?dTw#4>&<7)iSfa 
flWflMfcfcfNT/hS < £:h.T . Iiai2b7 7 7lTw 

i^^fttat/aw^toe-itfe n & £ k & < mi 27 

'J -Bttfl«)»t£**< »J£* 6 £ k , Itctf 

-?Tfri27 y -fiSEtt»^afflic#«K-ft:-t4 £ k *<«rttg 
ssKtcfth., mift%<nft±zmmzmizb-iF<>im% 

[0023] KSSKteS, m^JSttl 

at^f«tt*m* k ix %mm&<?> h?>y?m 
[0024] wax-it. 3*127 y HffltJiaMlteA- 

FA-f TXMtfb 9 , ;<V\- F*AM TXSfc^sS Uc 

SSSttlKmJt^*. i^V-vyhPXk^ryffi 
ta^W^ffiTSrfflV^*^ *5Wr«4, a-F'aM7 
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&Kxftfanxm^<m : %imcDft±zMmzm& 
zbmmx-hz. 

[ 0 0 2 5 ] 2 fc*«Wtti . ffl2«S*0±ffi<?) F 7 
■y^fi^lSjfcUttiB^i, HulEIHSI5cOTEcOF7-y 

/h3u£ka*#tU\ 

[0026] flftSOTttOJ:©*) f ? „ tmMzm 

10 si^tsii. ®mi%h7v?®bixmztiz. 1 
fctf-ixmammtboimmi*. -c*# smo'i^ck 
*\ eaasfii« (dcr) sr*3<-*s±-c#iu^. 

[0027] l5IE[Hg|5^Tffi<7) F 77 7K?r|6](C 
*SW*fiN1£U:. ^W*r-7-y7'1lTwkLTSiSfl3 

tt«J±ieKWt=88S«fi60»ftt:H4-r4jaa«Wk LT 

[0028] j; -o x maststftTmn hy-y? mn&w 
■*mtm < =5r s £ k is » fri27 y -attsosKawa* 
20 /he < £ k £*«c** fraesj&flBNWft 4 0 k 

<&y-fri>k, S4ffl*3WSTUTJflF*U<«rV^. 

[0029] t^hhmimmzmmznm-fuz 

ftttt, frl2!SS«Hg (=^6^F7-y71@Tw) £ 
/h£ < -T £ «fiS!*«» S * "J < Lt" k 

^"C»*S«»«=5rF7y^lHi. HuISKMW^F^ 
•y^(BTw<y)^Ktt§ilS£k=5r<. §^t«/Jvft 

■T4£ fc*nta^Eiifi*iS»s±Tff* u\ 
[0030] zzx-zmxii.. mtmmnimco f 

30 5 -y 7 (i^rifiifctsftS S^ffiS: H5i2DflSP^TE<0 F 7 7 

siajsi^eaasijiit (dcr) kH4aj*oifii±^a 
wcia&;k* s ™^s„ 
[0031] tttmwx'te. mmmmmmizii. 

TffliJiO t^fflilfcRuJl, Rhl. Re if. Os 

v. 1 ri. ptn, pdii. humztitmmzm 
[0032] SteWfcfrctt. miSHattffft®±. c 

40 u| s RhU, Ruf, Rel, Osi, Cr|, I r 

M^-li^^-STSOit. Rui, RhJf, Ref/ 
Osl, I r« s PtS, Pdf, *&V^i.I^ff« 

[0033] *sv^i*58BHni, mmmmimit 

RuJf. Rhl, Ref, Osl, I r|> P 

mx-B&ztix^xi>M\ 
50 [0034] ttc^mxii. ffi27 y-nife±c s 
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mwmmiiz mm 2 mmmmtf&tix ^1 

[0035] -ruo^tii. lFf27 UHKttJB. ^fiSttt 

1 0 0 3 6 3 MB7 o-mmii. mamwa 

k <7)®-Cmi?& R K K YfflStffflfcJ: J: 
[0037] ito^tt^ffitli, MGD!MmRlft£ft*: 

[0038] ijSDoacoTtjKssii-cv^gia 

h z t hmiz®<smmtztimmx\ z<?> 

mvmwmzmmmmzms-tzmmk 

x\^&. 

[0039] ±.$£(7)1; 0 (C. mil? V-®&mcr>±lz# 

[0040] %&*mxu. mama* mm>w.& 
mmiztx'mixmtfiisti. mmm^memm 
mmmmta ix^xhx^i. ht^ mmmmt . 

[004 1 ] 4fc*5fi!fiti3»ti»saiaj*F<o»JWr 
(a) *ilisae5±fc. 8lE3Mffl£JI. HSESffll 

wimmmmwmizmmztifzmmmmfctix 

St. ( b ) mtmmwcnhmzvyyitymcovitx 

hwtffl&x,. miuis^hmizMbtix^mim 
( c ) mzmmfocr) h?-, ?mjmnmw£.maiij8 

j£U msi^^'x hmz&Z-t&xmt , ( d ) Hul^ 

l . § ^ c may v -®.m±iz% 2 faMMMi & 
»/i -r int, ( f > fitness 2 stssattsxtc . ang 

ttfl$r*0ji^. «§gm2K9fiBtttfl(c|tgas^»l£r« 
XSfc .(g) t»IE»2raH8ttta±K*2«»B*» 

[0042] jjwraft&sfcjjur, mi7 u-ett 



(5) WH2 0 0 3-6 0 2 64 

8 

A TAttlz* iXmliy !/-««■*• 1-7 ?mHft 

izMmmtzvzzbtfx'Zz. 

[0043] z (D^zxtummy u -atai* . ^ 

- HAW T7.*^(2J: ot»fl:3tfS*&fcifc'CC b 7 
•y ? (K*n6lfcfi < ffiff iTMt 5 ^ b ifiX' % . 

ftwx^mmwihmMmmztiimm&zmtiy 

•v 9 ^Twmmmmco^mizttztii zt%< 
10 %<m*ixM$.x'% , joT<*^siEfi*afcfc:# 

KJSESt 2 EMttJl fc ^Tmf 4 XSttt^BWM: J: 

[0044] inline 7 !;-«ttJi<ioTK»*stL* . 
mm#cr>h 7 y fmfifotzmhnMzmmizimmT 
zmnzfo±.2it&z bfftmbmssmafrigm- 
20 [0045] m->x*muzmz>®mkinm?co$im 

smftXffsma&mti z t #t-£ h . 
[0046] *fc*»«Ti4. te ( f ) ist, frie 
M^TscT) h 7 v ?mmzm&wmi*wmm 
frco±®co h 5 >y tmfimztmhWcmzL 0 t»*s < 

[0047] ttz^mxn. fflia ( a ) mie 
immtmm. cui, Rh®. r u «, Rei, o 

30 sf, Crf, I rJf. Pt*. Pdf, J>SlUiiti 

1. R.hJf, ReJf s Ost, I rM. PtSS. Pd 
h&\M±Zh^tfW£Mfr£bltt:&i}mfrt>%& 

±mmm Lxmmhztmt u\ 
[0048] cu%t°x'Wf&ztitzimm®®tf*m 

IzmZtl&b* 3^^-y3/(Contanin 
a t i o n ) ^:tlZj:?>y?(-^mmzX -oX^V? 

40 [0049] ZZX-*miX°te. tJlEC u^t't'^jSS 
nfeTJB^»J«tfca. ffiBTlOXta^tTRuS 

WtRrv^v^* . fflERu m%k'X'Bf&,ZtiK±mii± 

nfcra $■ ±&&m* mmzumx'% h t mz , t® 

[0050] *fe*»W"Ctt, fiotB ( a ) igt\ fins 
50 ftW/mfmi. Rul, RhJl, Rel, Osf, I 
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[005 1] £tz*miX'li. MB ( d ) MB 
BULfcft. WE5Si»ttl±fc:«fie»2R3l«tt«*» 

[0052] frie ( f ) frte 

EMM) "«S«iSd«#36qfifeU»v^: hhu 
[0053] &o TMBU 2 Eam&MtZJBltlZtltM , 

mw%T<v7 u -mm < at^satts ) t . a«t« 

[0 0 54] fcfc+jMrWi. MB-?x?*£, feffitf 
OT^w-SifctfffiU*. 4fc*»"»m. MB 

( d ) Ig&v^l ( g ) Ig£fUTJrFtf>lS£#t 

§ *>^t*>-?t i> <kv\ < h ) miatess±*^frfa# 
«tttfiw±c*»ttT 7 y -mmzmfc udk. mb 

Ki4+p B n±t , ;7h7)-7fflv^xh/i^^t, mb 
is. 

[ 0 0 5 5 3 jjEut ( i ) ( j ) is^ffiffl-rs 

ISilfi: ( f ) iefc*Jlt*82Ri*»tt!£fi l J 

atris*«*ssi<*s. * ltmb ( 1 ) at* ( j ) 

IgtCfcftff. B?ISB2R^JItt«p B 1(C^$^IHIg|i 40 
#>£>J4. MB«tt#l31^±B*>liaj^M^^j£ 
-t&ZkWX'%&. 
[00 56] 

imi<nmt<mm mm. *wst*»tt* cpp 

(current perpendicular plane) MOKMt&tiJ^F 

t>M*:mmwmx'b&. 

[00 57] hi iz^-tmmktam^<o±Tut, 



f#H2003-60264 
1 0 

mtis-iv mi sb-tx m 7 h t nA,x\ \ & . 
[0058] iemr\7 k«, immmzimztiK 

*MBm^*Ht^ifcft<0*)C0T*4. 43t*^f 
(4, MBMR^-y FcOlKIBIIfflcM y^f-f 

HWUSiifcS'-A'FJi (±3>—/H*JI) (4. MB4 y 

99? 47+^1 vcDTffiiTmt txmmtix^xh 

[0059] 4ftMEMR^y Htt. Witf T/PSt- 
-f ? Vi}-)M Y ( A 1 2 O3 -T i C ) X'Bf&ZtlfcX 

[0060] Hlfcjp-r#^2 0tt, Klfiltt 
S . MASS 1 «ffl 2 0 #b»-y -y 7"S *faT V ^X 
i> X v ^ t , & £ v K ifflBft 1 «SJi 2 0 *%tt»4T« 
^§il&t#(±, fflBy-^HlS-*toTV^Ti=fc^„ 
=5rfel9£»llEtilB2 0ttff!itf. a-Ta, Au, C 
r N Cu (H) . Rh, I r, RuW (?y/Xf 

[006 1 ] BIK^-Tlofc. MBmi«ffi*20± 
tctt, T1I2 fr£Tttl2 1^)±KJ4 

y- H W -\* 2 2 WBfKS . 

[0062] friBT%S2 1(4. Ta, Hf , Nb, Z 
r, Ti, Mo. W<oat>W<ti 1SW±(^7C*T- 
^€S^-?.^tA s »4t^„ 4fcHUfBy-HU>f-\'2 2 
(4. N i FeCr^C r^rt'f J&KSftS. ItflBv 
— Kl^^-\r2 2 * s ^S.?ix^ ^ t X\ *0>±.tZfB&Zti 

[0063] I5IB^- r-'M -V2 2«±tliffi 1 R^IS 
441 2 3 OTWt&tvC v * . HilBm 1 R3SK14S 2 3 
(4s 7C*X (;t/iLX(4, Pt, Pd, Ir, Rh, R 
u, O scod*>im£t:lt2m&.±.?>7C$iX't)&) tM 
n t **^Tt&R5iaffitffi-C}BrtcS*li £ t *W4 1 

[0064] J>Sv^(4*^By1t"(4. mfBSg 1 R^Ett* 
2 3(4. X-Mn-X' (!t^'L-7C*X' (4. N 
e, Ar, Kr, Xe, Be, B, C, N, Mg, A 
1, Si, P, Ti, V, Cr, Fe, Co. Ni, C 
u, Zn, Ga, Ge, Zr, Nb. Mo, Ag, C 
d, Ir, Sn. Hf, Ta, W, Re, Au, Pb, 

mfm±w.jmv o-himttz\t2 mit^Ttrnx-b 

[006 5] ^BUlB7C*XJ>|,V^47cSX + X' Wffl 
mtlt. 4 5 ( a t%) Ja±6 0 ( a t%) 

[0066] ffllBSg 1 R5fiiStt« 2 3 cO±t(4®S«tt 

«2 7AwsaTus. zwrnfflmx-ummzm 



1 1 

[ 0 o 6 7 ] 0 1 J: a K, M2l!£«ttJi2 7(i 
T>4&ttJI24, #!SiW.SB2 5M«ttJi2 6?) 

mizmmmfcztix^h, c\z\xmmm24, 26 

(5. fPRte'CoFe-^, CoFeNi^i. Co. N 
tt+IBJJg2 5(4, Ru, Rh, Ir, Cr, Re, Cu 
[00681 01 K*tBK«ttl 2 7 Ttt, tfffEiatt 

« 2 4 nffim i E^awi 2 3 b<nm°mit2>jm 
mm 2 6 imtmm 2 At tm-c^tt r k 

[0069] -f^h-hmmy 1 uaercii. mfteisffiJi 

2 4 fc«ttJi2 6 i#5v>fcRWfmt:fiMb3*U<o 

msmm 2 At mim 2 e commm^fz 0 
mui%t>&\ Mnmmmm24 iwmm2 6# 

R t VinXBtiLH ill b £ It . tut EUttJf 2 4 1 Bttfl 

2 6 <0KIS*»Sc- ^.-frT JgjS-T & . 

[0070] 01 j: 3 (c, itfie[a«®tt«2 7<o 

JilWE^BKtttm«4 8(4 2 «ffijST'*) 0 . T* 2 8(4 
Cu|, RhJl, Rujf, Rel, OsJl. CrJf. I 

i-ji. pti. Pds. ttzteztiwgnmimx'B 

f&ZtlXti*). JJ12 9f4. RuJi, RhJI, Rel, 
Os|, I rJg. PtJg. Pd«. ttzteZtlbttm 

aawcwjssfvcn*. irie±S2 9{±, kcruji 

[0071] *«l!H©H»tttr««4 80JRJW4 1 0 A 
a±X 7 0 AfclTT* I. -It i)W* Ln. Ru4 t'T'» 
J*3ftfc#«tt*ro*4 8«\ H£«ttJl2 7fttJf/4 
fctt? U -fflttt* 3 2 F e ^>C oj£M t 

mx\ T-yy'x^y-^r^yxfycoimn^m^ 

*. mimmt'oxz^wx'. m&mmtm 
* l v > ffie^ttTOS 4 8 <nmm a 3 ajjllt 2 0 a 

WFX'foh. 

[0072] tmRu%b'?BtflZiitz±M2 9(4. ft 
T'MhIST'II L < i^CCui b'TB&Z 

Mmzumti titbnmxfo & . r u 4 jrasas *ufc 

±«2 9i4. ±^*IS(cloTl>ny?$o?g4(44>& 

< . ttmt%fco®&i>*t^z tfrt>mmzTM2 8 

£«a-f £fS8<J£*-f § *:&{;:. M5±12 9 t#Ktt 
TOT'^SitS*^fflEJJl2 9 £TJH2 8 fc fc t>£ 

[00733 SrfcSl fcinvctt. fflffifil4 8£ 



(7) #^2003-60264 

1 2 

fltafctSffiiET^ 8 t±JB2 9 fc(±Hf3fig=5:2*mj&t 
LTStSivO^a*. m(fST«2 8i:±S2 9tc7)*a 
■C5c*#A 1 0 . flJE#«ttff«JB4 8 «DTHWfc 
Jt^TSfflHltwRuS, RhJl, ReJI, Osf, I r 

&&tmmmz&Lx^xi>^\ 

[0 0 74] Hi iz^tl o mie^ 1 S54)Sttl 2 
3*»^H8ttttSJf4 8 4"CWSJift3 0a, h77? 

fi*m ( m^xu^i ) conmmm 3 0 a tf&Rafc * 
10 o . h5I mmm 3 0aii miam 1 wi 2 3 n 
■ frt>m3mmt®m4 8Mtzfrm <h^z^)^ 

[0075] 1 t*tHllfeffMT1iH5IBm 1 &3ft 
ffittl 2 3 OTPJ^«4 2 3ali, mflBMMfflffl 3 0a4> 

tix^&tf, mm&ifzTmm®2 3 acoummii 

2hX. ^com^Wzm^^-¥\y^^2 2, T 

ms2 i$)&wminMM2ot)miiiLx^xi>frt 

20 fc^rv\ 

[0076] 1 2 3 ^Tffll^«2 

3 a ±a*>^ mism i 2 3 ±mt xcommz 

«Rial0 0~15 0AgjKT"fcl.. 
[ 0 0 7 7 ] 0 1 (C^K-f J: -5 fcHUlS«»«=3 OtO h y -y 

tmuft (0^x^[6j) ^siitji. tmns 1.31 

*^«S*lT^6. fr^«Bl3UiAli03^SiO 
[0078] ^feffie^Sii3 1 cOrtffl!|5tSg|53 1 b , 

3ib{i N mmmfa3o±m&ixBf8.ztihc\b 
30 mttw ztiiz£*>xmffim&3ocoMwm£ 
aejttt»«jnt:t * - 1 *<t-s § . ^fciifE^i 3 
1 «)U¥«iiiffe 1 5 0 Agarc* § , 
[0079] *wMxnm 1 t^-r i 0 iui»Ji 
3 1 ±*><i fljiaaw* 3 0 jit*4tT 7 d -isttJi 3 2 

tfM&2ilX^&. miE7U-«ttl3 2tt. fiJ^.(f N 
iFe^i, CoFeM, CoFeNi^l Co^: 

[0 080] *fc19E7'J-Bttt*3 2li, )Stt«fi^ 
«WH»§T»J«S*i"C t i < . Mtirrfrb C o F e£ 
40 HJiF e^K«mt:»l$iiX:fl»itrajiff 4 
;t*>'TS5. MEC o F e£&£ffi£SWflt3 0 1« 
"f S MKJgriWS i t 1 0 . ' Buia#Ktt«W 4 8 b 

cr>mxco^m7tm^mmm±i. mmimui 

R/R) &*Z<-tlZ.b&VZ&. 
[ 0 0 8 1 ] 0 1 IC^tJ: a U -Uttl 3 2<0 

±W4. ^H8tt*igJi3 336*»jS3fi, *tf>±CJi3l« 
tt!3 4*«««$<i4. fflB«tt^«3 3(i, R 
u. Rh. Ir, Cr. Re, C u^^^m^MWPt 

nx'Bf&istihzbtfm u\ itzmmmmsA 

50 11 NiFe^. CoFeM, CoFeNi^, 



(8 

1 3 

c o & affwmtn-cjmztii . 

[ o o 8 2 ] § e> fc*WH?tt, H l fcjjc*- J: 3 tcMie 
3H8&JI 3 4 «0±fcli* 2 £MttS 3 5 #ffM£ ft 

t . mi em 2 k^ssim 3 5 tiff i Rmmm 23m 
w>HM8ffimTmzti&zkim*,i\\ mm 

tliwaS2R5l«tta3 5tt. tcSX (Tbt'LXli, 
Pt, Pd, Ir, Rh, Ru, O s <9 3 1> 1 84 fcti 

n-mmzni £ t mz l w mm p t m n 
[oo83] fc*wi#j&Hmi, meff2K9iattff 

3 5{i, X-Mn-X' (fc«Lic*X' 14, N 
e, Ar, Kr, Xe, Be, B, C, N, Mg, A 
1, Si, P, Ti, V, Cr, Fe, Co, Ni, C 
u, Zn, Ga, Ge, Zr, Nb, Mo, Ag, C 
d, Ir, Sn, Hf, Ta.W, Re, Au, Pb, 

&m±mmv ? *> 1 mt wt 2wj±njm?i> 

[00 84] ^mid7C*Xj,SU(i7C*X + X' tOfl 
f&tUt. 4 5 (at%) iiLL6 0 (at%) JJlTT** 20 

[ o o 8 5 ] 0 1 icsti a tzmssa 2 Ktt&gJi 3 5 

fctt. 1W28W*3 0fcJI!W;frfl (H^Z*|6|) fcttt 
[ 0 0 8 6 ] 0 1 fc**«l0Wrcii, MB3S 2 MS 

itfl 3 5 «: maxmm 3 4 1 m«yrf assasa 

«* t ± -3 T BMi&M 3 4 <9»fl3i h77? 

5 t«jftSilfciaa3 5 aTt*5Jt&5l«ttfl 3 4 30 

(mmm) Aumfttm&^tix & ^-frnvm 

[0087] JJELfcJ: ^ (C«£ff 2R3t«tt«3 5fc 
T<0l»£$2^«ttB3 5tf>]BJSHll41 0-7 OA 

. ioj: 0 fcrHriHDflai3 5 ajWftfcSiifcaa-C 

{iMen2K3ijatta 3 5 comjjh 1 *s#«tc»< 

S*lTi»4*»fe» RWHl"C»«S*lfcaf2RSI«ttJi 40 

3 5 1 5fiKttii 3 4 HfcttJi fc ^ ^sajus^aw**** 

Jf 3 5 C»*8*uiaHW3 5 aTte*j*t*3»8tt«3 4 

2k mie^gPA^Mii^ (toshr*) Bo^eiis 

3 4 « , *<3±K#j£3ixfcJi^fl^gs 2£3JHKfia 
3 5 1 mTM^fc3SMS£aW#«£ L . HulSKKtt 
1 3 4 <?)IIBKS«B<oaMWiasx*iaifc5*HtH£S 

[0088]-*, «iiE7 'J -BtttB 3 2 WttfcfcL 15 50 



^$32 0 0 3-6 0 2 64 
1 4 

tB&SlttS 3 4k C0m?%±tZ> RKK YfflStfffifcfc 
»«IS^#KJ:oTi^att«3 4e?)a<t)Sr|6ittt 

[0089] miE7 y -atttJg 3 2 cDPaffll^S ( «I 
m c<mm&. ±ie UcRKKYrasMnicJ: 
mmzx xwmmssKhif. m& y -«tt* 3 
2<n*m mmm) v<mnmm&mvm 

ff#£«BBBWB*Ffc«A. IT < § t , OTE7 y -« 

fttmz&tttf^mi. HS6«it«2 7offls«fl: 

[0090] t^J: 3 fc, MlBff2R»tt 

S3 5«±fcttTafrfc*m£3flfc«lI13 6tffM. 

13 5fc»«S<XfcDP»3 5 artKIMWSfirvvfir 

[0091] zixmmmM3 6_b&»6i9aas2sas 

«tW3 5CJttS§*LJtD!lW3 5 aftbHttHI 
($2ttSJB) 3 7i<^S-h.7:v^. flftEfB2«&JI 
3 7(iMx.(f, a-Ta, Au, Cr, Cu (ffl) , R 
h, I r, Ru«(?y^f» frifC»j£3*lT 
v >S . >Sr*3fiiem 2 Iffil 3 7 tflfia^A' -y 7"« t 
TV^TtiV^U **V^t±lWie»2«flMl3 73WSBEtt« 

[0092] ^BH^ae^Biai^ttc p pst**** 

fe,\Ell<0J:3t«SJB2 0, 3 7li*F<olSW*W<o 
±Tfc»fSSfl. H0lE«ffiS2O, 3.7*^cO-feyxm 

[ 0 0 9 3 ] jjLt, 0 1 coia^^aj*^ mfct&m 

fcov ^TKW Lit**. J3l"F«4*»BBfc:tJ»t *«fl»m 

m?mmwmmz^xwn-tz>. (D^y-Ktt 

13 2*^S3 1^81*3 0iC*>lttM? 
ttTfcO, «E7'JHWtl32«)h9»^»5rrt(Bi 
^X*|S]) A,coiii-ffi{4, h7'y?<iTw (ZZX'<Dh 

I.. 

[0094] mi<vmimmiz}5^xmihyv?mT 

w(4, Buiem2K5$iattfl3 5(CJttKS*UfeEI«3 5 a 
OTH3 5 c <T> V 5 -y ^B*|«l ( 0^X^(6] ) (ctj»t& 

[ 0 0 9 5 ] JJELfc J: P B«ieiH]g|53 5 a fcJKff* 

i6ix**t(«frrsffiat*-i.«fia7 y -mms 2co*m 



(9) 

1 5 

i o o 9 6 ] mz h y -v ^^TvfU^-m^Mmmmt 

t,zft-oX%i«>bZ KZlffiftlzfol. MUmilhy 7 

[oo97] z^tzihm^x o izmuy y -mm 3 

2 CO N y vtWJi^ziitfhm^&tf V y -y 7lST WC 

b&z tii t . friB7 y -mm 3 2 < * 

o-cl^vk »#coim3$£y. miyv-mwa 
3 2 ^jitwcmEE^-n.^ tti^tHLv^ 

[ 0 0 9 8 3 -*, **HBt1±fiie h77 ^HTwcO^f 10 
i£C££$*ll> £ i Biff£7 U -Ktt* 3 2 CO 1- 7 v 

ix mie^ y 3 2 co h 5 -y 9 mr wmm < =is 
mizm%mmmz®5-i%^m®) cco±«t/f^ 

MJfco3?2£&$ttJl3 5$rffMl*:. U»Sx?A 
< . lulBMil^Cco^tSrJiWtc h 5 >y 7H*fafclI 
IK'#SfI^^<#fig|2-re#. r-5'y7t©TwcO$ 20 

[oo99] mz^mizn^xit. may u-mm 
3 2 sr. mmfo3 o<7)mmi,zBfcztitzmm3 1 ±t 

Z b &< f)IB7 y -Kttl 3 2 coim££&£ 

[0100] PR(ft¥*coH 1 1 co J: o K««#9 co- 
g|SfcLT7y-&ttJl5£-£tfi§£{i. frt5««*9co 30 

ii^S;£©ftfif . HiriB7 y -mm 5 <on^i££fi< 
®f^;t*JT^i»*>\ aft. muyu-mms^w, 

v\ 

[oioi] ^txm9i,z^-mm#9commz}5^ 
x. xtzj-^y^UTxttzmixh. mm 
&£oiz, mmmm m%iimm% mm 

=yv-mm5comt^dmmzh^xn. +ft(,zm 
IB7 y -mm 5 m-mz%< xz-r. 40 

J:7Xi-x.y'J^TXU^mmtXh. ^coSIE 

m$ntizmmzttmx'Z h iimm^j z%z> z t ax- 

[0102]-*. *m?\±. mm? v-mm 3 2 
comtmz. h7^^i@Twco^co^^^-r. 

3 0cr>m^mzhtE^iXlZtm< . LfcA^Tff 

E h y 7i&Twmmmfa 3 0 <nw*<F>w>biUzmht> 
•f . tfrf a? y -saw* 3 2 £ ji< ©f-r ^ t jft-s & . 
[0103] i^t*iTO, fitfcttt'vcfiiffiy y 
-utts 3 2 coh^ijp^ x *) mmz&tsm^zfi 0 z 50 



!ftli200 3-60 2 64 
1 6 

t ■mw&vx-hh . ( 2 ) * 1 ssa&ttJi 2 

GSISffi/l 4 8 4 TW&ZtVfcWm 30c01-7'y7lg 

*ffi]coMiit{i:jesii 3 1 im&ztixts y . Misses 

«*»<?>^N8ttWfW4 8ltWtt 7 y -«ita 3 2*« 
[0 104] >IcoJ;dtifieWl*3 0cOh7 y^g* 

i6ieosfflit*6SJi3 itfB8.ztix^zztx\ mm 

2 0. 3 7*»i?>ii6fL4S8»i. 7y-JS1tl3 2Sr^t 

xmimmm 0 rtas^awtaji-rs . 
[0105] 7 y-«itt«3 2*^«Ji«s 

3op«j*^, ft*^ttt»iE8W#3 0rt»*>fe7y-a 

[0106] £*U4»E7 U-attt«3 2C0^»^ 

rtt LKfrhx-hz. mx-temti? u-«tti3 2co 
mwm* . it»iB7 y -mm 3 2<ow«t:A- ha*-< 

TXS^fflV^Tff a A- KAW T7.*5tSrfi5ffl UfV^ 

<rnt'(±1iriBmffi* { A- KA'^f rxit^L-^-r 
<. ^twhis^yyuxnw&^x^tz. 

[0107]-*. *WRXU. ralB«l*3 OcOMiJ 

zmm 3 1 -csttT 0 kftfc, 7 y -mti 3 2 

<08HM9*£x?**x y x'aM T7.*5»it thZb 
X\ mgSJi^1**^«)i*3 0{C. *4V^i8WWc3 0 

coffi«tck oTffi^k$coi6i±^ mi z b mrniz* 

[0108] JilbOj: 0 h 7 -y ^*|Tw 

*»i>ffifit^ft^7C# V^C P PM (current perpendic 
ularplane) COfi^^ai^^ m®B.^®%lZW&tZ> 

zbrnrnx-bi. 

[0109] mz*%wxi±^ m&m#3 oco±M3 
obcor-7'y?ii*f&i m*xijft) izmimmT 

U)\ MBb7-y^*|Twt|S|t*\ &Snli«iJ:i3 

[0 110] l5IB«il*3 0cO±H3 0bcOh7-y7fl6 
*|6H=4ittSB-^i£T 1 «^W^r h 5 >y LT 

ttiififiiffl (DCR) £±%<i-2>Zbt)W£U\ 
[0111]-*. BU IBDflSfS 3 5 acOT®3 5cC0h5 

v?wmtzmzm*mi. mm^hy^^mrw 
b ixmmtii. tzbhmmm 5 a tmttt 
&mzh h mmm 3 4 1 7 y -aiti 3 2 cot*!? 

XWfct z> . 

[0112] iKEfiWK^Kfcv^-Ctt, OSWWr h ? -y 



(10) #^2 0 0 3-6 0 2 64 

17 18 

t%hh\ &ii5«t$a,W$rh?-!'?STw£/jN$<l,-t W&lZ%^X^Z>. 

t . ao3H«tf?itt<c*3 < * o -rrtna-ajao [ o 1 2 1 3 zzv*mr>c p pgofidMMj*?*) 

[0 113] i«fcWSKW*h7-y^BTw(i. SIS ^SLTfcWti. C I PM (t&fc^SS^&lcOffil 

l§«^teswc#jfcT'^ s^Hi*coffiT* { ii^t^ BikWfcat^^r) o«swiaj*5F(cjt^T^y 

^e-ta h 7 7 ?e > buIs®^w& b? [0122] *«^<oi a tc p pwmm&m^cois, 

< LT^^jfiyfiffifitffi (DCR) $r <fc 0 tifflKcfi*)* 6 . HKWt»«fflSa«»t:»4-r6 7 'J -UttS 3 2 

>I t & <k 3 iC-ti. £ fc U \ 10 tf)4>5»i3IS (mm®) D±tS|2S5SiittS3 5*«-a5 

[0114] *iT*»WCtt. «WB»*ft3 0(O±M mtlZ^Xi>. i<0*2RS*8ttJt3 ssr^L-cme 

30b«b7.y?B:frtofc£tt$»tSTl£. HllEBD 7U-KttJg3 2<?D4»*a5Dt:-fcyx«a[tta£fiS.. ft 

SE3 5 a«Tffi3 5c<nYyv?Wm\Zt5W&igrtm *>X\ftV hn^Ji&fcLII^. 

(=«StW$rh5-y?«Tw) t|S|t*\ 26iWi*fl [0123] L* 3 LC I PlOi^, fluK? UHKttJf 

i o t/h§ <m&t& tm&Ltz. 3 2«tf*aD±t»2RS»«ttS3 5a*-ss§fiT 

[0115] ^WSm3 5 aCOh? •y^BTwtJ Vv&fc. BUtfiHUfe^ 2 K3$8ttJl 3 SOSMJ-fcSH'lfc-fe 

«b^&ti{±, o. lumixr-eb&zktfmi wi^^xitetLxh) . ±bLxmz%2%$m 

k tt*3 5rt*«iikwSf*rt (EKx^Kd) tffl^o 

[0ll6]i*itJ:->-cS*ffl*tIffSBKfii«(DC 20 -caEfiTLid. ^bfcifia^yhoxfcfcOffi 

[0 117] Srfc+SKBfcfcWt, BirfBW*ft3 0cO± [0 1 24] VXtCOkolZ. xmnncppmrnmia 

IS3 0 b<?)h7-y^i|i^r[6itcfcttSB^ffiTli: v ffiE !9iE7'J-«ttl3 20+*« (jSSfi 

MgP3 5 a<7)Tm3 5 cV>h7>v?m%Mz}Stt2>«m tt) D±£-gB. 82K3JH8ttJl3 SjWSSflTlrVtfc 

& ( = awwwr h7 7?iTw) t ^aw^sr . t i mssmm&THz < < s c i psaattaafrmt 

±*>4> 3 0 01QH&BJ&3ft.ftKiM 3 l ± 3Wfc**3*v «su*m*T ifM+h £ t *^Tffir* 

t36>ftT7'JHKttJB3 2*3g(£LT^Sfc«> s Hffi7 S. 

yH8tt*3 2<A±MKJ^3*X*»2RMKttl3 5 [0 1 2 53 t£^>-ClwiEIHia53 5 a(i s mTlBSS2^fe 

Oh7 <y^tt&A(=«itS(l't&»« lulB««ft3 OCD 30 8ttS3 5 fcflttfcM U y^t'fcJ: -oTBtevI 

±®3 o b«otfrta?T i i 9*<jfttr* «j6»6"C* fcT-ffM£*u>. tot-^^i u v?x'<nw)mz i 

6 . &->T*l£BJ-e(2, tt£Rlfflc3 0 <D_hffi3 0 ben oTffiiEJRJf H 1 c^i££jlt»jffllf l> £ £# 5 "t'£ , 

B^Ti(7)^tfe&$^ifc^< . B?iem2R^ i^B?neH'j | 9**^<=5rWf. hu ieoflgu 3 5atmmif 

mm 3 5 K Buiete^T 1 1 m t*\ *6v*i**i wwtmt sf»2H2 E^8tt« 3 5omii£x®£ 

[01263 ^mxammmx'^i- 

[0 1183 <X(cMam2K5l«ttJi3 5fc]gj«Siifc J:dtcl^a«iffittl3 4^fflt,^HiJ^T. liriM 

IHgB3 SaO^^tlCOV^OTWJ-rS, 3-5a«5TB3 5c**. HUiaSIISttii 3 4«±®3 4 a 

[01 193 01 ic^-r*»fflT'(imiiaiHa3 5 aco J: Offiv^gt^rl. (t^35c i §3ltfc 

rtffl!Hfflffl3 5b. 3 5b{± s Tffl3 5c*^SEJr(tij 40 . 

(H^Z^tSJ) (ci*»±* 5 -3T^fi!<;$fLTV->I.A\ filS [0 1 2 7 3 §^tfulE(HgK3 5 a#ffiM$ft£{igt 

rtffl!lilffl3 5 b(i s frlSDflgR3 5 a«TI3 5 cj5>t± ®BlTftX'tt^m$mmfflg34<nffifttf1-KXm 
3 1 Lfc*^ X®« fc BUlSrtilffllH 3 5b ^Sft.TWISHMt+IBWI 3 3 ^*M^filBM 35a 

ilT^T t*****^. [0 1 283 £*£LlrafSIHiaS3 5 a*qg«Sh.*fflMt 

[0 1 203 2K(CH 1 t^-^tBKffl'Ctt. BulS0flaP3 ^*|6l-C«|6rt-Sl^f»tt+BUi 3 3 cogfcftS: fc£ 

5 a<oT<ci«i2raiatttJi 3 5*«-»»$njt««K: ti^sl. 7 'j-ntt«3 2mmimm 5 a*^ 

^roTfcO, fTiBLfci: 3 1, Cl«ff3 5 aTT'cOmf SajS*SJBS6T4v^i:j&tif* Lv». MSiWtt+PiII 

nm2Kmmm3 5(Dmmnnmnm^tzMz^ m3 3£?Kxm£i-&t. zcnt^y>j-mm32 

®m&M^m\m3 4tcr)fflX'tet&k'mLL%^ 50 ixi>-mit>tixizo, MS7U-ntt«3 2<o+ 



(11) . #^32 0 0 3-6 0 2 64 

19 2 0 

zwmwwmm*. m&m£.-x*%& [0137] m2iz^tmmmmxhmi t nmiz. 7 

fcfcfco. nuLmtcomkim^tK* yHHW3 2}WHM3ij*&«ift3o±{awt 

i. ifciw£7yH8ttJB3 2#ISajU fWiWW T»*$#lT*J f) . 2«>h?7?C 

[0 1 2 9] f^TlBE7yHWM3 2llHU«flL Witt 3 OcOifMiSJ: 0 MKWttSflTJMtSflTV* 

&^=t 3 (C. ^< k i>f5ffi7 U-«tt«3 2±tc||sa ft . 

tt+l^33j^ft*5fc>f tfVSy^^T^fcfc'fcfl [0 138] * LTMIE7 UH8tt«3 2<7) 7 701 

[0130] m2te*muzm&m2miiffi®<7)c p 10 M^ts) c<o±oitj?v^ji»?<o»2R5u»ttig4 1 

*SE««*k OjktKifflffl^^fifcaB^BrBBH'C** . & JBT ft £ fc T, MEffiPJfIi$C«llft£»fc 1- 5 >y 7 

fc@i kmtffttftttfL>h.x^&mnmi tmtmz wrmzmmx°*$>tmz. mt*?mDZ9\-%mmz 

[ 0 1 3 1 ] H 2 tw^UfcJKfflfCtt . OTft 3 0 ffl w*flt»* 3 0 OtoMttzis I t SSKfclWut ksm* 

it, fluieai* 3 o co h 7 -y ^ reta ( m^xuft ) cr> }£*=f-*wkth z t & . 

Ff«£8HiS 3 1 jWBj£SfrC^ft;£, § &fcfl9faft» 1 0 1 3 9 ] 4 fc« 1 K5$«ttJI 2 3;frfc#BHBfflJB 

fHB7'JH»tt)B3 2£7)±{C«tt+ra«3 3 X^f[6l) ^Pu»Ciil£SM 3 ltf«£iVC&9. BufS 

3&*jss*iTv^jfittt. 0 1 tmm tx-hh . 20 kim 3 1 *£#»tttmJi 5 0 ±cwt 7 y-att 

[01 32]H2&glrYtHlfcJI&*aii. H2? . JB3 2jWB)«§*iTV^. 

ti, $2K3ftftttJe4 1 &t/»lt»4 OfflfcJgfRSfl [0140] £CDj: 3 KMSUIft 3 0<0 h 9 -y 7 IKS' 

W4 1 a#. #BfrfiaM3 3±4t»jSSii. m fotf>iWSfctt»i3 l #»jS3ivO «si 

ISM4 1 a*»4,m^Bfflt+Hl3 3«^ffSLT 2 0,3 7*»6SHi*18Bi, «riBBWft3 OrtSPS-Jg 

V>ft*T'&ft. atajtts. 

[0133] ±ffico J: 5 KB l t> filBM 35 [0141] t>**WCti . AMI* 3 o <0W 

a*»i?>ll^N»tt+iail3 3*ffl**ai*-frS£4:ttTir «^^i»«3 1T««>-Cttakftfc, 7'J-Htl3 

IBTft^^s 01 fc*tIH»3 5 a<y)$(dU4. -f^yS 2<mimm#2RWmMA 1 ^ffl^tx^xfx 

y^££fcJ^Tffl9&tf£fc^*fc;h.*fcft. 15 yi/'UTXfrRtt&ZbX'. «a#7 y HStt* 3 

ietaa3 5 a*»tiiajLfcij^N«tt4«iaB3 3^®t 30 2 ^miK 3 0 ^himm^uz^m-t z t tm 

[0134] 02OM§£fci3Vvctt, «tt«133 $W)|6LL£Bft £ k*^TflEt*S . 

±izm2<mtt.crmm£M4 0Rvm2Kmmm4 1 [ 0. 1 4 2 3 ja±oi 3 tc*^ti±. h 5 -y ?stw 

4 1 rE3t-BuEM4 1 a £»j£LTfc y . :*>• 5 V > frl>ffln£4\&tf±%^C P PSIKSvf&iJ^ U t°7 

7'T-<5offloa^T'Biiie[aa54 1 aco»^ff^*>nT^ ^tvfmmmmT) ^m^^^zmtth^tm 

[0143] **S02fc*tlt*]BIIWC*JV^tt. MIS 

[0 1 3 5] l¥oT02T'(±, frea»4 1 a4»4,«aj INi»tt*mJi5 0lilJH«*T«)«§*lTV^. £ct)# 

t3t#«tt*^«3 3affltffl^^iF(i : 5r< :s F-feTS) 40 58tttt«J15 0ti, Bll:*«IffiM4 8c7)±fl 

0. MIEIHSP4 1 aTT'<?)liufa2l«tt*HJf 3 30HJf 2 9S:fl|*-tl.Ru^ri:*t'^$ilTV^„ Ru^rk'ff 

14. fficO{afflT'COfiE^Natt*F B W3 3coMlSfciaB|5) K.fcJ|f2 9OTHWi'f^T^P«ttW|5» , C*63&>t. £fl 

4 1 afrt>miui-&mi>is#>xim¥mffib ixm Zit&ztifivzi. ttzmtmrn^mm 5 omn 

ti&tix^z. %zmihm2 9mmhttncr>mx'm$L%ixti 

[01 36] miznk-tgmmxa. mMim&*m a. *i>zi>±mmz£z,a>? ^mitzzmm 

■3 3±c#jfc3*ifc»«ttJi4 0Rvm2&®mm frt>m&mmm5ozmmzumx'%&. 

4 lcortilffiffl4 214, TSBA»4>±ffi(SSZ*|Si) (w [0144] ifcl^aWSM^trffi-CiSWtSi^t, 
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=srv*KsiT'2Mxif , m&mmm s o nm. xm^nxa o , frta^ y -ise/i 3 2 ^ f 5 7 ?n 

(cHlc7)T«2S$rfflfiSc-r.&Cu^tV)^®c7)^T'^ (El^X^fl) •y7i(ITw#U f 

[0145] ftfc±tB«1t*ffiB 5 0 O«i±0 IS l>, 

i>\ mzmwtm3commmmizt3^xmm*imv [0154] *LTMe7y-G8ttS3 2^:7771® 

hh. Twfi < =mg.mm ) ^m^mmmmm 

[01 4 6]m3te*mizm&m3mMBB<vcp wmm®) c±m^mmnM2%j&mm3 5m 

mi tmm^mnt>tLX^z>mitmi tmtm 10 mzmfcx-z&bmz. mm^UDmummznt 

*ix^&. %m?$hm&iz®<mmtT%. b777«fTw^ 

[0147] H3 iz^i-mmmmxnmimm2 tm mmm om^iuz^x h&mzmtzmmm 

7V~mm32±tm2K^m.m35mm : Tmwtz>zttfxz&. 

w.&*mm3 3Rxmm&m3 4m®.ztix^%\.\ [0155] i.tzmiK^m\tm2 3frhimmtmm 

[o 1 48] m\m/m2^-t%mmmx\i.. w-m 4s&xfm%ixtzmmik3Q<nvyv?wr)ifa<mM 

1 7 y -mm 3 2 mmmmc^mmmmm wif&sw 3 1 0 . Buief&m 3 1 *^ 

frie7 u-istti 3 2conojffli{±, mmm? x y« fm>* . 

^bW.2Kmmmb^^h^ i^y-ty-ty-i [0 1 56] Z<7)ko\,zmimmW3 0<n\-7 v9Wift 

•y7 ■ iMTX ■ t vT<J >7<r>x.7 Zf-xy^U 7 20 |il«i»:i»I3 1 #7lM$ixTlA&<r tt\ 1Effl 

X^Srffl^-Cff^flTUl.. 2 0. 3 7^Si»lSms»±. 7 'J —W$M 3 2 *»^ff 

[0149] -^r, 123-cii, frtS7';-^tta3 2± ia»i#3 oi*jgiuc, £>£W2iiJift3o^7y-i& 

cissl m2m.rn.m3 5tfB&L2tix^h. * ix m32{zmmzw\z>. 

mmm 2 mm^m 3 5 1 7 y 3 2 rata^-*- [0157] -t**>fe*«wctt . m^mafe 3 0 

*3l3«*S^»»fcJ:oTmE7!;-att«3 2tth9-5' B^»SBW3 ltffiftTLS^ fcftfc, 7'JHKtt«3 

7fefrft (HSX^iftj) fcHMfcSft*. 2^8MBH»*Sl2R5fiKflyB3 5*fflvvtx?xfx 

[ 0 1 5 0 ] £ i -cmm 2 £%ttttJf 3 5 fcjBjfi six y r t -r s ^ 1 t\ ia#7 y -«ei 3 

8*1, M2HSS3 5aT{wSSil£S&2K»iateJ!3 5 30 SrHSifcj^fgt^S. 

^■WHlHIimSKsSr-jTV**. ZlXZnmX' [0158] JJLh»J:3t*3Mm4, h5-y;iTw 

(H9£« 2 BMffif 3 5 1 7 U HBKV 3 2 laJT'tJi: O^/MbfcfcV t> , SKtefth , S£iiJ a jWS < . t 

X, 2f%ift«r^«#« f %^-^'. IftfM 3 5 aTteffiB *»«>KS3M*W*S P PSwOStfftas*? U£ 

*47 U-aH4Ji3 2*)+** (TOM) DOfiHb&< WN';P7SSffi*^) S-a-WfioSftKiEfi-t*^ fc*< 

[0151]-*. KHE7'J-Btt!3 2<3+jtiaSD<0 [0 1 5 9 ] 04$rHl,H8(i. *»!51fc:iJ»tSCPP 

rmjjfommiztim? &mym® ( ^rassw > s^g^tbs^ < x k wopT^awHs? ) owzl 

ie^«ffi«jC , C W»f Ui h77? ffifimzmmzffiZ 40 [ 0 l 6 0 ] @4 C^-tXgT-Ji . fti*h%, 1 2 

0. THW2 1. S^-|«W+22, miH3SKttfl2 

[0 1 523 l9E7'J-«ttJi3 2^)4'*SD<0h7-y 3, @^ffittii27, T«2 8 t±M2 9frt>t£htm 

mn^za^mmt. mm\m 5 a^res^n tt««*4 s^iiM^iK-r?.. rtKrstii^^v^^ 

l . «rE7 y -jaea 3 2 com(wr«c 0mwm*x [ 0 1 6 1 3 ^Mx-amm 1 mss 2 0 tai. « - 

%fotCffl%.ZtltcZbX\ fflie7y-jaffiI3 2cO+* Ta, Au, Cr, Cu (M) . Rh. I r. RuW 

aD^aftjWMSafftWLRK-C&iSftfcHSXJ- (^y/Xr» . Tffil2lfcli. Ta, Hf, N 

f»ItCfl|JC^ixS. b, Zr, Ti . Mo, WO 3 £>iJ«5r < fc 1 1 SJ3Lh<^ 

[ 0 1 5 3 ] 03 tij?1tl*JKBTt>0 1 fcffiKfc, 7 jtS. ^- HL^f ^2 2 tliN i F e C r-^^C 

v-m\£!a3 2tfimm3i±frL>mmmo±.izm 50 t\ ®iK3saii4«2 3t(±, tu^x (fc«uxti % p 
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t, Pd, Ir, Rh, Ru, Osff)v*>imitlii2 k#«±, C u&fcT'Jgj£$il£T/f2 8 fctt. 

«EUi^7BirC*4) kMnifc^rfSRSSBHtl* t S*-^ 3 >&k'*%£U ifctWBT 

s, jb$mix-Mn-x' ^ (fc^fLjaRx' a,' S2 8«-ft.$^-r<, ^i^ica&s^ffiT&irt 

Ne, Ar, Kr, Xe, Be, B, C, N, Mg, A ioTSaSSftSWOfiTSlB*^^. 
l.Si.P.Ti.V.Cr. Fe.Co. Ni.C [ 0 1 6 9 ] f£-?TRu&k>*>:Sr3-Ul2 9S:C u& 
u. Zn. Ga, Ge, Zr, Nb, Mo, Ag. C TS 2 8±tK»tSi kt'. MB«tt*m 

d, I r. Sn, Hf , Ta, W, Re, Au, Pb, ®4 8k LT^WS^JWMClHW- &dk* { -C#6. 

at/#±»7cs<o3^ia*^i2ajji±<?57c^t , i) [o 1 70] &s^iiflrie^itifflB4 8£2Bf§8 

[01 62] &43@4fc^§8iXgT'fflVVCV^T*fi 10 «1*TO«5 0£-«»jST'»£LT t>«fclr\ 
Jl 2 1 H M ^2 2 ttRjrc t> J: nUft*t*< I5fB#MffiJf 5 0 £±Jf 2 9 k H ttttTC» 

[o 1 63] mzffi%imm2 7immyx , jmmm 5 otittt&2tixt>mwzay9$*-is a 

tf*i4«B6-C> BfcttJ124, 2 6BI^N»tt«MBWl2 5 fl:=5riT^ite&>^|!HEiBKtttmJB 5 OfcKiW *£k 

U* 3 JgffiJtk =3ro ti>L *f6B8T{41iriBJKtt A 5 "^ & . 
12 4. 2 6 £C o Fe^f, C o F e N i C [0171] =5rfcEl4 tCS^BKlttajJIH^^SMIRS 

o, N i FeG&Kb'nW&ttm-BJ&tlZbtfliit il&^k^&kti, BUte#JSttffM5 0 5rll4t^-r 

U\ 4£mifB#lI1i4f B I ]/l2 5£Ru, Rh, Ir, Cu*ifC»«SiutTJi2 8kHttfit<?D*JBBrc» 

Cr, Re, Cu%b'nimVmmttmX*Bffct&Zb jRl/CiJU. 

**Jf * U*. 20 [0172] 4fcH4 fctjv^tt, #atttTOJi4 8£ 

[0164] ifcSKUSiWH?* >;M9B(tt«(cli. 15 timthmZf M2 8 k±«2 9 kliBJBt5:2JIfl!itk 

IBKtt«2 4kiSttJi2 6kwm{iffi«3^ , ?oJSm ; e LT*3*iTV*a*, aiST^fB&a&kCioTlii 

-^tyh (f&wtMsxiiit) im%t>iti&&tf mTm2 8b±m2 9btfmmk$mt~*im&tfb*). 

h h . morsasattH 2 4 siAiatts 2 6 fcR t»t a»a»s*s£, mietji 2 8 1 jji 2 9 k o^Htt^Ban 

£ffiB!Lfc%£tc{i. fliffil8tt«2 4&l>*att«2 6£- £&§i?)k:fx.£>;h.&. fc^fLajSftWtioT^HK 
JKriMWCWBW-*. c u&k*OTJl2 8£«jfctS*« 

[0 16 5] ftfcfiiiBJ&lK5$l&ttS2 3&tfHjaKtt k, Ru£k'<7)JJl2 9 £#Srk#A9£t-5 

JB2 7£jSRU;gL «WWl**LTtffl£IBl^iattt TVtftff, H4coJ; 3 fc2/Wliik 

m2 3bmmm2 7mzm&iiimft£miZit. m^tu^^btmi-hzb^x-^h. ztsismm- 
ffigm%amm2 7&H+him (b^y^) cut 30 vhzxmx. m&mmtmmi 8cDTmmizitKx% 

+&. mum^mm 2 7 ^m^t mm 2 4. 26 srotcRuJB, Rh«, Re§, osi, 1 r«, pt 

^off 0 Mi&MX'h 0 , fltttffKttttttfMM 8 ZT m^Miumtl £ b ifX'%- & . 

JgdSWrftKlToTiJ^U BBJtattJiiTSiRJHL [ 0 1 7 3 ] JHcH 5 (c^-rig"C(i04 (£prf#aH£ 

fcaPTCffo'Ci.fcV*. t}M481t'j7h*7l»l/y^M4 5 (E5£ 

[0166] nm®wmmM4 8 » twjwt. 

«1-4TJB2 8£CuJB, Rhl, Rug, Rel, O [0 1 74 ] ^LTlifiEV>'*XbJl4 5(3Msh.Ttvfi: 

si, cri, i ri, pti, Pdji, 4fcttin^> k ^iM5ia;itS2 3frt>immtmm4 8txm 
[oi6 7] b^bx'^mmnnmmmmm4s 40 mymy^bx-mcth. msx-n, te&wxk. 

«, TS2 8(0±t±S2 9^»t&tofc«BflBak$r 

->T^&„ l5IE±ii29(i, Rul, RhJS, Refl, [0 175] 4tl35fc^-rXgT', HulSI--> ;: Xhl4 

OsH, i rJl, ptJi, PdJi, 4fc{ii*i/5,tt«^> 5Tfc»3*ifc8W*3 0«oh5v?iB;fria] (H^x* 

^■•P3R*S#ift£k}WBF*U\ ^cRul-C'ffM A) fc*3ftSMfl|Si8ffi3 0 a{i, T**»t±^r (SIS 

Htl&ZbtmtlW B?IBJiJl2 9^iS(tl»;kT', ifittttl2 3M^N3tttfmn4 8n;BI^Z^riai) 

§*^> k & K fflB®«,^IUS^* { Am(c®$n.-C i> Wi nmt&tf®* < =5r*«WiB» & v *li«flHfc L 

[0 1 7 6] ^Ml/yXM4 5^§tM 
[0168] (RtRu^:k'T^t£$n^±il2 9*%l> 50 *\ tKSH^'JxhMA 5<0TfcSS<l4«B#3 0<55± 
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msobnhy-vtmjjmzmm-tmTimo. h, r u , o s ? m a* fcii 2 stit^s*?* 

l/xmjaTfc**J:?fci^I'^;*hW4 5<9*&SS 4) fcMnfcfca3rt$K&«ttflfl*6V>tiX-Mn 

-X' (tztllTtmX' {±. Ne, Ar, Kr, X 

[0 17 7] ££05T1i. MtHWltt3 0O®lR3$ e, Be. B, C, N, Mg. A 1 , Si, P, Ti, 

®14«2 3<7)Tffl!lffl®2 3a. 2 3 a(imfBMiJig{B3 V, Cr, Fe, Co, Ni, Cu, Zn, Ga, G 

•0a£9hZUzm&Xl]ftlzmJ : TMj!tZtlX^& e, Zr. Nb, Mo, Ag, Cd, Ir, Sn, H 

^®ajL£TiJfl«2 3ai£TI^£ft. ffilE f, Ta, W, Re, Au, Pb, fttf*±^7C3?t<7) o 

miR3$«ffii2 336*B&^jwRT»jssfLTv^Tt> «t \u*t^t2WXk.<?nmx'hh ) %b'x\ mim 

^ii^ri6i<owffli*^v-h'^-f^2 2, Ttffii2 1 *& io [0186] mz$mmzmiXfim2%mmtM3 

*^ii£M2ow?iiii*)m$miJ s nm-&. 5 mm\tm3 ^rmz^m^m^-m^^. mat 

[0 1 78] «fcH6(C*"fIg?li. 05fcSrf8W fi&ttil 3 4 * r 5 7 ? (H^X*[Sj) fcflHfcStf 

SrJSBW-S (06 ?r#HSc7)^ fc ) . fra^ffittiX^'-y f*-CiKHfl-ri.08XST'^IV]a5^f^fi 1 '>T 

*£^illr££fc>'f£ffl$ft4„ fcv>. 

[0179] *&H)rt1ifH2*tMi 3 1 * A 1 2 Os^S [0187] &i307 fc*f|§jfeJ$iT'fci. iftfeSfcatt 

i 02^t i '<7)*agt^f^'t4it**»a U\ 134. ^fttt^Jf 3 3ftl/7y-Jl1tJl3 2<D3/l 

[0180] 4fcia6t:5H1ft»i3 1 <9_Lffi#fffie« M«7i UflBat«WtLTV»*fcft, flHSftBtt 

m 3 0 C7)±ffl fc [algffi^ffia t & 4 J: 3 (C bMSW 1 3 4 7 U -«M 3 2 l9T'*&±t4 RKK YffiS^ 
3 1*«ML, C<Oi:*15IEaift30<OW»Bffl30. 20 fflfc*J{t«lif^a#t:J:->TI9IBa«ttl3 4 k 7 y- 

a«-S«L^iJ: dt-f 4. ffiSEfltHfle3 OcoM K14S3 2<0»ft*Sv^tE¥?ftt!Bfe:-t5ii:36»T* 

MSif3Oa^-g|5^aJl-|,t^SoXc7)S0i: ; 5:D 4. 

*"*-VV&»6"C*4. [0 188] ^03c7)HiS^®t^-f«J;3t, 7'J- 

[0181] tyfEflUffe 3 0 OMIffiffi 30a ££££ W&M 3 2 JitBti. ^ 2 KftftttJB 3 5 £i£ft4*§£ 

mmm 3 1 ic j: r>xwt>& izn. 0 6 tc^-r ± a t 07 tsst? y -$14* 3 2 £j£M3l mfB7 y 

MlB^S)l3 1c7)rt0J5feag|53 1b^, V7h*7mcr> -$ttJ13 2±t»2RSS«ttJf3 5 £j£]g|t4. 

U^h«4 5«THfcJfteSftfeW:ll4 5aTKA [0 1 89 ] <WcH7fc*"*J: 3 fc. B>iie^Sl36± 

Oat*. fiHErt«ifciB»3 1aA*BiiaWi*3 0»± tw^4 6a*^§tl^V^^«4 6^^-r4. * 

ffit«4«t a immz . fHB-cti«riBv^^«4 6 ^naitm-cjpjst* - 1 # 

[0 182] C<?)J;atmffil^xXh«4 5fc»JS$tl 30 

£•©^4 5 aTt^SW 3 1 WrtfflBfcJggS 3 1 b £A [ 0 1 9 0 ] VX? Jf 4 6 4SeI«: 

■J&i-frSfctt, («E^13 lttxrCy^j&Ritfi:. HUlBvx^»4 6<7)KJS2rgf<^-C#4*>^T'S)4. 

X/N--y?fSJg£85im©i2 0T<OM (0ScL&^) ±lZX.v*hy?V-Ytfm>\ If A 

t^Lfii^rift) (0^z2riSi]) ^t-^^tffiffcx l zOs^s i o 2 . a i -s i -o&fc*<a*£«|«^fffi 

[0183] tt:me$mm3 Ktymmiz. mum z7f§46tLxu : Jzh%k'*mii>xi>ii\w. v 

■3 1 ^mmhwmm 1 aa*wEui/* h*4 5 s/x h«j§£. mt-?x?m4 6<o*®i^ietJs<* 

«ttttft5. *U-C19E'J7h^7fflU^h 4£#>. ^7^SiltJ:oTMavx^e4 6t«W^ 

i!4 5S-|^*-r4„ BOftaB4 6a£#«L-?S><3r5. t1tZ0y?X?m 
[0 1 84] &K07K^-fmm, IlfeSfcSJf 3 l 40 4 6^g|!4 6a^l^ilW;^"tl : 5:i:'*^t. 15 

±*^BuE*S«c3 0±fcWC7y-6Stte3 2, * !2ft3K46 atBfJSB«7JBieLfc<V^ 

Ktt 3 3 . 3SJSftfl 3 4.^2 S^ffittJi 3 5 ft [0191] tiTlEVX ^146 C»*S*utJ^»4 6 a 

lA'ffi-gl® 3 6 5rji«)l-t4 o «Pb1PS«. K<7)XnX' hy-y ^f|Tw (^MW^ h 7 ••/ 

[0185] *%wximn7 y-attJi3 2 src o f ^g) &mt &tnb<nfmk%z>tiib. mMKm 6 

e N i C o F e Co. N i F e £&Srfc'<9 aii^Oi1£T\ *J iUW^OJEMfrCaWtyB^Sil 

KttWST. BUia«tt+Fa1S3 3 2r. Ru. Rh. I X\>WtfllX%t>%^. Zff)J:d^M^^imiW< 

r. cr. Re. c uZk'nimwsmtmx', mam wi&?%&mm®?imz-?A?m4 6ZBf8.-fzzb 

ffittl342r. N i Fe^i, CoFe^l CoFe fcLT^4. 

n i c o%k'mmtmx\ imm2mmm [0192] fztiLmi^^mA e t ixmzixh 

35S-. 7C«X (/c^LXfi. Pt, Pd, Ir, R 50 ffli*ffi(i. UMM3 6^»2R»«ttJi3 5<J: 0 tx 
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* d?wthir&<nTUTmffi2KmmM3 5t® (a*x*i*i) cisftsm^-S; (= h5-y?« 

W&^3«IHl$£^j£r§&<&&tf>4>T'ibS. Mf^Sf Tw) ffiSfc3 0<r>±M3 0 bcoh^-y^li^t 

iffltli. Ta, Ti, Si, Zr, Nb. Mo, H fcft&flTt&T 1 fclMta^&Wi-HlJ: 0 fc** 

f.W. Al-O, Al-Si-O. Si-O^i'^ ja-f*ifc**T*4. 

iR-fl. Ztff#& U\ [0199] H8KS-ffnaiIflg|53 5 a.Mf&<7)tdfi>?>4 

[0 19 3] iridic, fliilB-?X^«4 6tcti:-e<7)>f Jsy^)y?'ik. bu§2-?X?14 6 2-|&*U SA>(cU 

*fflt/C»4 6 ajWB&SfiTH** 4 , <r<7)fi»4 6 a £#§013 6±A»&BrHS2R3Satt«3 5 fcJftftSfl 

{±. witr. friEftai3 6co4»*sp±tv^ m fcia»3 5 antcg2 v&j|3 7 <hi t#ga<oi t ) 

(0*L=5r^) £ATT*s&*«0Wffl£Sr£vx?Jg4 10 £jft^t3> kBl fc^f il^ajS^^rt^-f 

mfieP^XMSr^LTIuievx^ & s &*mf£"?X?Jf 4 6(2, »fl«|t*5fc 

4 6fc1»Eft»4 6a&#jfcta. ft § \ ^mimm ft^*L*<Tt>i!«BB2«S13 7&jffiR-f *±T» 
3 6±^#;{c-?x^®4 6 fcjflRUrgL V^x M k<2&< . «i.<fS5IBvx^Ji4 6#&JStf 

(B^L&W £!9iE-?.x?Ji4 6±fcmfeT»«U S"C»iR8^*«^fc:UffK^^JH4 6*«fflg<o- 

hoISP hJf<0+ASt»5ieB*t:J: *>XKM*ffli $k Lxmmx-% h<r>X\ MiiM2B3m i &m3 5fcDfl 

Lfcft, Zcr>^m^mtHtlmM-?^^M4 6^Rl «35a£}gj£U;». filSvx^)l4 6^fflS-^'J- 

E&k"? H(bTffifevx?Jg4 6Kft&4 6a»t -i^&k* l/airfEvx^Jf 4 6 SftJtft, Sg2« 

[0 1 94] 3rii*Wjrcii. H(fievx^«4 6K^ Mt*LTiJ:v>. 

S^5"CSP4 6a«0h7-y^*l*|nIt*3(tSS^aT2 20 [0 200 ] 0*4H2t:*t»SUftaj3IH t 

£ . ml B«Jfft 3 0 ±fflcr>flWi£T 1 b m lfr$> & V Mi <Z>W6#ifc £ . &fc#H{2f ESIjltis 

V^^Ji4 6fc»«Snfc^*4 6a<!DS-^ffiT2* [020 1 ] *1^9OIgtf5«KC|a4*^L06i:N 

0 . 1 ju mgftT^t S <I k 4 L V v iJMilfct. 12 9 C^flgT'li , mMfo 3 0 O t- y 

[0195] <JC(CH8fc5VtIg-W4, 07ISTVX y ?mrft (H^X*iej) OWfflfc»j«3;h.fc««W3 

?«4 6fcJft£S*l£j**4 6 aH*»tS{fJ-rsft||Ji l±*»fe««(c3 0_hfcjWT7 U-WMI3 2RV1$ 

3 6 az/ss 2 mmm 3 5 * 4 * y $ >j y ^ nx-m tim*m® 3 3 saits . 

0 atr ( 08 $&m<?)z k ) . [02023 Kne^Natt+iaiB 3 3 ±k y 7 h 

[0 1 9 6] H8£S-f mM*y$.Vy?X' *7ffl^)l/yXM4 7SMt5. .Icoy 7 
llfi^ 2^«ttJI 3 5 £3£#i "CIS 9&tr. ^flfcJ: 30 co^xXbfl4 70)TH«b7 y ?ff#Afc:£ft6fftr 

oT»)SS/UtD095 3 5a<OTfc:tt, H», JwiBJ&2R ffiT3tth5-y^«Tw*fflMf €fc«XO(i-^ffi-C» 

9HKttJ|3 5**S$*l|>#. «Sfut»2R»«ttJB3 0, «ffiS^T3*fHaW*3 0 <0_tH<9 h 7 -y 7 

5<7)mmimmzm<%-?xm. zcotzfr. mm muftizmzM-tmri tmt^m o t>*&w^- 

3 5 aT«Itti3 5 k»«tt«3 4 fc<3lHT«± ffiT»J«tii k*«»4 U\ 

■f 4 SaBS^lK5f*^gK/jN§ < £ 0 , lifieTO 3 5a [0203] 1 0 fcijrf igTtt . ralSl^ ^ h 

TKffiaW-S3S8ttJf3 40+A»AatX7y-attl 14 7 Oh yvtmifa (HSX^|6j) OpfiiJtcSaiL 

3 2^+i^D<o«^d^afK*t«L3@arr& sss fc#«tt*iaJB3 3±tgsjsttS4 os^2^$«tt 
[0197] tizmsm3 5 a immtx-m*)^ 40 [0204] Mis^iStt«4 oav»2RauKttJi4 1 

X'mm-tfrX'h&iiK HSOApC. buIE[HbR3 5 a S:*iM-SkSli» T^S3t'ftBuiei/v : xh^4 7cOT 

Ttc-as, m2R5$iattJi3 5imzixz>i ^t. Hfc«*siifc«w:»4 7 arttcM2^tt«4 oav 

^fiffiiffi[H|gP3 5 a^^atttttff 3 4<0Sffi (j£iK9^ m2a3SiSttil4 1 <OrtttjfeSIM*A0a4-&Sfc» 
*»H3*ifcn> 4«4fBatt+iai3 3tf)^BB*«Saj xyi<y^JC»S1R (H^L«rv^> (cSM-ftStS- 

tSJ:d(c, me^2K9fiettJl3 5^M8ttJ|3 4£ m'(H5?ZJSrifi|) *»fe<W>K«v^ft«k LT', 

T'ffiy^T-frK(H]g|53 5 aS:»)«^„ ^2rtf3„ Cflfci 0fiat»tt«4 0&tfm2E&« 

[0198] STtiieoj: 5 (;fiiavx^ji4 6(c#a tt«4 1 ort«Bt«»*«, mKi^^x hi4 iwum 

5*UtJ^»4 6a<0h7-y^6*|6|t:ti»tS6-»fj£T2 4 7 arttAOiiA. 13^ll«eJB4 0S<?)h5-y^B 
flria»l#3 0±®com-)STl kl§It*\ J>|.^ (E^X^ioj) tfeft^raPi (DflgPOIS) S:, H9 

tt*fU9i*$<»j£l/n**fctf>. B>naiS2S^ 50 t*-rix^xM4 7coTBaOH^T3k<3{J-gc§ 
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z t wv* a . m i o -cut, m$&m.m4 o «s 

[0205] 4fc±»»!)J: -5 fctMEl'S'.x H4 7Wh 

5*?<i*iflitefctf*i&tffiT3«\ wsa!wwc3o± 

JfcLTV****, l<rE$2£gH8ttfl4 l&tftHKttfl 
4 0n(3ttftS*l£h?7?IK&|t!l (0^X^16)) <6Dfl 
SB4 1 a <H2fc»H3ilfc^> OHi-ffi ( = ^77? 
fTw) 5:, OT#=3 0OJiffi3 0bC0h7-y^iliS-[S] 

[0206] mtmm i m4 o&Tffi2B&mstm4 1 

SrfiSIS mffBl-^ h*4 7 fcH 2 fc 

[0207] Ja±»>!BL^*HHt:tJ{t*«SWllBlt? 

X. 7y-«ffig3 2SrJgjSL. 7'J-«ttS3 2<0± 
C»2R»«ttJ13 5. 4 1£»j£U ^cW^£t 
*S3MS6flHHcJ:or. *SWi3a«ttl3 4. 4 0 
t«RKK YfflS#fflKt$»t6*S^K#fc J: n>T«fiE7 
'J HSttl 3 2 & h 5 •/ mzW.it §#6 i t #T 

[0208] ±iB^ct o t*»HTi4, irae? o-m. 

Jf 3 2 Zmmm 0±cO»T=Sr<«B13 l±fc£TA 
< £tf LT^T'# . h7 7? flSTw&l/Ttjf ft 3 0 <0 

&/Mfcc*jwc t friE7 y -fi8ft« 3 2 saejumfflx 

[0209] *^b5I27 U -JStt* 3 2 OTfc»*8#l 

6 . * i ssaiattJf 2 3 . ia«iatt« 2 7 . #a&tm 

»4 8*»fe!5r*«JB#3 0<Oh5->'^)B*|fi|tfcttSM 

mzmmzmm 3 1 ; t , yt^hn 

%&$m&m?*W£?& z t h . 
[0210] ®r>x*w^mhwmmtwm. 

&<tm%bwmmmmzfa±.z-£& ztmvtem 

[02 11] 4fc*»^ni. HECufcirejBiSSii 
fcTS 2 8±tR u fcifCjBjSSfUfcJJI 2 9 ZBffcL 

0 &Huie_h* 2 9 1 h tmrnnmrnb Lxmm-h z 
bx\ mmmwmn^y? s*-5/ 8 y««** 

[0212] 4fc*JHmL l»1362K9ftBtttV3 
5.41 (CJBj£3*lfc[!!|»3 5a, 41 aOTBOfi* 
£ (= b5-y^1iTw) «/fft3 0?)±ffl3 0bc7) 
«^TlJ:9*&<m*S£fc#»rflrc*&. £*l 



(16) #^2 0 0 3- 6 0 2 64 
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li. 7'J-aEttfl3 2*«JSft3 0±o*T=5r<|ft»B 

±fflKJB«S:ftS» 2 K3M8ttfl 3 5«h77 ?ttfri*i 
(cfcttSlfrtiSfc, mf!E*)f*3 0^±ffi3 0 bvym 
i£T 1 J; OTv^ < »J« "C* -C* 4 . 
[0213] ftoTiniE»2R3IBtt«3 5fcD38lt3 5 

1414 0ai^R9l8ffiS4 1 fcBMl/C, HUIEM4 1 

io mmmfo 3 0 o±ffi?)firt&T 1 x y §m ic** < m 

[0214] *»BB<o J: 3 fcC P PSJS^ttSS^OJi 
>. TS*R9fl^0tt3OOfi*/Jv&<LT*4Br 

s^Eaastsffl (dc r) *«ft-r4«esi*j* 0 , - 

tw (KM8^b7-/^iB) t>, M&nmimmuz 
t5^xw>Nktz>mmz>*K msmitm o^m 

20 [0215] ft~>X±.M<0i 0 (£, Da»« 
WtifeF. TO* 3 0 coK^a J: *)±Z<%6£olzS. 

\.wrnm&ami* zmzx^xm<.mm(Dc 
r ) mm$iiiiJ}coW}(ofo±.&mv}tz®z z t tf*m 
Kwsm&m? & Wk-tz> z t tfx-z 1 . 

[0216] 4fc09arXEa 1 0 tC^L^Siglg-C 
tt, a4*v^LEl8t:S?«8SlS<o«^)J:'5t:. DO 
SP3 5 am&M&O'tXy 5 'J V^Jft 

30 [0217] fcJLkpa LJt*SMBfciift4 C P PMCOX 

[0218] ±tzMmzh°y^>i>7'mmmm?£mL 
nwkm^vm. mmmxh^xhx^i&imx'fo 

[0219] 

frircjMZtizis *) . i?ia7 y -ntti<^ h77?i 

2^ffittS* i ffM?ix. Mie7U-«ttllix^^ 

[0220] ztiizx ->xmiy 'j-mmrmmzg. 
mmmmzx-z . b 5 >y ^«BTw&tmii*co^wt 

50 [022i]* Kmrnrnfoconmimmx-miibx 1 



3 1 

[0222] ffinS«Sft« N77^i 

hztmttw ztuzx^xm+ommmtn 

[0223] V±C0£ o iZXffflTii. h V v ?«Tw 
^i^aM**? ) *»Wfl-PS»tH3&t5 Z b tf 

im i ] *m&ts»&m i mmmm^c p pgasu* 
[H2 ] *%Bfltcfc(ti.m2iisi«wc p pmmsm 

[ SI 3 ] *«WCtJ »tS» 3 gfitigftOC p psksvR 

[04 ] *m?>m i fc*tflBt<oc p paKm^ffi* 



(17) #gfl2 003-60 2 64 
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[05] mwwzfiKbti&.-xmm. 
im6]®5<7)mzmbtiz>-xmm. 
[07] mscnmzfr^btih-xmm, 

[08] 07OKtfi :; 5r*)fLl.-IS0, 

[09 ] *»Bgc7)02 izijitmvc p psmmtak 
[0io] m9cr>mzfi%bhi-~xmm. 

[011] fiawc P PfflBSUftai*? ( x £>;W7 
10 *w, 



20 



[01 2] 01 1 CO— gpcogp^te^m. 
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27 

30 

3 1 

32 

33 

34, 

3 5. 

37 

45, 

46 

48, 
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mmwm 



40 mt&m 

4 1 gS2E8HRttB 

$2«ftJi 

4 7 UVxhJf 

50 mmmm 



[0n 



[012] 




ac 
mono 
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^2003-60264 
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H2 
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#^2 0 0 3-6 0 2 64 
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